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Abstract
In this work, we compared the effects of curcumin and cholesterol directly compet-
ing to insert into the DMPC lipid bilayer during bilayer formation from an initially 
non-ordered state. 2H and 14N nuclear magnetic resonance  spectroscopy showed 
that curcumin is not embedded deep in the lipid bilayer and interacts mainly with 
the head group of the lipid. In a more complex system of DMPC/CHOL/CUR, cur-
cumin amplifies the effect of cholesterol on the ordering of lipid acyl chains.
1 Introduction
Cholesterol (CHOL) is an essential component of mammalian cell membranes. It is 
embedded in the hydrophobic part of the membrane with its hydroxyl group inter-
acting with the polar head groups of the membrane phospholipids and sphingolip-
ids [1, 2]. One of the most significant biological properties of CHOL is its ability 
to increase membrane packing and ordering in the liquid crystalline phase [3–5]. 
According to measurements of lateral diffusion coefficients of phospholipids and 
sphingolipids, it has been determined that membrane fluidity decreases as the con-
centration of CHOL increases [6, 7]. Fluorescent microscopy and 2H nuclear mag-
netic resonance (NMR) have shown that CHOL also introduces the liquid ordered 
phase [8–10].
Curcumin (CUR) is a natural component of the spice Curcuma longa. It is 
used in the kitchen and actively used in traditional Indian medicine [11, 12]. CUR 
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